The depth of penetration and the modified apparent resistivity are estimated by using the results of the annual and the solar cycle variation of the geomagnetic field, and then the deep conductivity is discussed.
Introduction
Electric conductivity (or its reciprocal resistivity) is one of the basic parameter of the earth which can be studied on a global basis. Its importance lies in the fact that below the crust the value is largely controlled by temperature. Estimates of the conductivity of the earth's mantle have been deduced from geomagnetic variations of external origin, from the secular variation and from core-mantle coupling.
In the frequency spectrum of geomagnetic variations of external origin, the annual and the solar cycle variation are the longest period variations. Since the longer period variations penetrate deeper, they have great potentials of probing the very deep conductivity structure within the earth's mantle.
Considerable works have been done to estimate the conductivity of upper mantle, but there are few works on the problem of the conductivity of lower mantle. Therefore, in the present note, the deep conductivity will be discussed by the combined results of these two low frequencies of geomagnetic spectrum, together with the results obtained for upper mantle.
Inferences about the Deep Conductivity
In the models of LAHIRI and PRICE (1939) , the current induced by Sq and D3 do not penetrate appreciably beyond a depth of about 1,200km, so that the knowledge of conductivity obtained from these variations is restricted to a certain depth. Estimates of conductivity at greater depths have been derived from investigations of the rate of change of the secular variation MCDoNALD (1957) . In such studies, the source field is unknown, all we have is the observed secular variation. The knowledge of conductivity at greater depths can also be obtained from the long term geomagnetic variations of external origin. In this case, it is possible to obtain the source and induced fields or in other words external and internal parts of the variation. The ratio of the parts of the magnetic field varia-tion of internal and external origin is known as a measure of inductive response of the earth. Therefore, the first step is to determine this ratio forr the annual and the solar cycle variation of the earth's magnetic field.
The ratio of internal to external parts of the annual variation was determined by MALIN and IsIKARA (1976) using a more extensive and uniform data set than hitherto. They have shown that P02 source field is the dominant term, but the other may also be present for the annual variation. Then, using the results for g2 term as well as the weighted mean ofg01, g02, g12) terms and assuming as g02, the inductive scale length (the depth of penetration) is calculated (cf. Eq.23, SCHMUCKER, 1970) for both terms after having the real and the imaginary parts of the ratio of internal to external parts of the annual variation.
The depth of penetration and the ratio of internal to external parts of the solar cycle variation are calculated by the transfer functions which the details were given in IsIKARA (1977) . A P01 source field is assumed for the 11 years solar cycle variations.
The modified apparent resistivity obtained by p*=2ouo (Im(C))2 can be used as an estimator of the resistivity at the depth z*=Re (C). Here w is the frequency in cph, u=42r10
volt.sec/Amp. m and C is the inductive scale length. It is found that p* is 0.19 Sam at the depth of 1,500 km for the solar cycle variation. By using the equations 9 and 10 in ISIKARA (1977), the modified apparent resistivity is also obtained as 0.21 Sam at the depth of 2,000km. The p* are 0.01 Sam and 0.05 Sam at the depth of 1,700 km for g02 term and the weighted mean of (g01, g02, g12) terms of the annual variation. BANKS and BULLARD (1966) used the annual variation to estimate a resistivity of about 0.5Sam at the depth of 1,275 km. As this result was obtained from 6 observatories data, it could be regarded as a doubtfull one. Although YUKUTAKE (1965) could not produce a reliable phase difference, he obtained a value of about 0.02 Sam at a depth of 1,600km, using magnetic variation data associated with the 11 years solar cycle. The depth of penetration closely agree with the present result, but the estimated resistivity here is greater with a factor of ten than Yukutake's. The representation of the true resistivity distribution p(z) by the modified apparent resistivity distribution p*(z*) is usually adequate, if p decreases with increasing depth.
The calculated values are shown in Fig.1 , together with the results obtained from Sq and DSt variations of the geomagnetic field (after HUTTON, 1976, Fig.26 ). According to all these results, it can be reached to the conclusion that the apparent resistivity changes rapidly with increasing depth, but the gradient of the change in resistivity decreases considerably deeper than 1,200km.
It has also been reached to the same conclusion from theoretical conductivity profiles, MCDONALD (1957) and YUKUTAKE (1959) , that below 1,000 km depth the rate of change of conductivity with depth appears to be much less. Therefore, presented profile is in consistent with these theoretical profiles for the earth's mantle.
The more detailed study will be carried out by IsIKARA and MALIN (1980) for the deep conductivity of the earth.
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